e investigated the epidemiology, assessment and outcome of acute atraumatic limp in 243 children under the age of 14 years presenting to a paediatric accident and emergency department (AED) over a period of six months. Data were collected at presentation and medical notes were re-examined after 18 to 21 months.
Limping is a common reason for children to present to accident and emergency departments (AED). A proportion will have a preceding history of injury, but often this is absent. The main concerns are not to miss serious pathology and to begin appropriate management for the underlying condition. Potentially serious diseases include bone or joint sepsis, primary or metastatic tumours of bone, Legg-Calvé-Perthes disease (Perthes' disease) and slipped femoral capital epiphysis (SFCE). The list of differential diagnoses includes a wide spectrum of diseases 1 (see Table VIII ).
Previous studies have either been retrospective or have evaluated diagnostic criteria or investigations. [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] Most have concentrated on specific diseases such as 'irritable hip', which includes transient synovitis/toxic synovitis or orthopaedic infections. [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] 14, 15 Often, however, children do not present to their general practitioner or the AED with a specific diagnosis and doctors faced with the limping child must make an appropriate assessment and ensure correct management. Taylor and Clarke, 12 Fink et al, 16 and others, 13, 17 have developed an algorithm for reducing admissions from this condition with particular reference to painful hips, most of which have a benign course. There is, however, no prospective study which has examined children with an atraumatic limp who present to the AED and, as a result, a systematic approach for this condition has not been established. We have therefore examined the problem of atraumatic limping with a view to establishing the pathology to be considered and to determine a safe and cost-effective method of assessment.
Patients and Methods
The Royal Hospital for Sick Children in Edinburgh is a teaching hospital providing paediatric services to the city and its surroundings. The area has a population of 764 600 of which 135 796 (17.8%) are below the age of 14 years. 18 There are 69 506 boys and 66 290 girls. This is the only paediatric emergency department in the city with an annual attendance in 1996 of 28 200 patients under 14 years of age. We studied all children with a history of atraumatic limp who presented to the AED between 1 January 1996 and 30 June 1996 either by self referral or from their general practitioner. The criteria for inclusion and exclusion are given in Table I . The protocol involved answering a questionnaire which was attached to the clinical notes. It included general details together with relevant clinical data. Additionally, the attendance record book and the computerised attendance list of the AED were searched daily to ensure that all limping children were registered for the study. If details were missed on the initial presentation, completion was achieved at the following attendance or obtained by telephone.
Protocols and guidelines for the management of the 'limping child' are available for all staff in the AED. The approach currently applied was used for this study. A history is taken and any limping child without preceding trauma is included. The general condition of the child is assessed and a full clinical examination made. The temperature is taken on arrival using an axillary thermometer; a full blood count (FBC) and the ESR are taken unless the child is symptomless when first seen. If the problem is localised, further investigations are arranged. If abnormality in the hip is suspected, ultrasonography of the hips is carried out by a consultant radiologist. Transient synovitis is diagnosed if an effusion, synovial thickening or both are present on this examination. 'Irritable hip' is defined as any abnormality of the hip found on history or clinical examination, but not on assessment by imaging. Plain radiographs of the hip or affected anatomical site are obtained if an orthopaedic problem is suspected or if the ultrasound is negative. Hip or joint aspiration is only considered if there is sufficient clinical evidence of septic arthritis, but is not carried out in the AED.
After the initial clinical assessment and investigation, each child is assigned a working diagnosis and treated accordingly. Indications for admission of a child with limp include severe pain and/or significant pathology, such as bone or joint sepsis, neoplasia or SCFE. 12 Conditions such as Perthes' disease, Köhler's disease, transient synovitis or 'irritable hip' can be followed up in the outpatient department of the AED or by the relevant specialty service. All others, including soft-tissue injury (STI) and upper respiratory tract infection (URTI), are followed up in the AED and reviewed within five days by a senior member of the medical staff. Each child was entered into the study and counted as one entry. If the symptoms settled and the child was discharged, but presented again with a limp to the AED within the study period, it was registered as a new entity regardless of whether attendance was for a similar or a new and different problem. All the medical notes were re-examined from May until September 1997 to complete the details of subsequent investigations, arrangements for follow-up, the final diagnosis and the date of discharge.
Results
During the period of the study 244 affected children were seen. The records of one were incomplete and this patient was excluded from the revue. This left 243 children with complete data available at least one year after their initial presentation. Three attended twice, but all had problems which had completely resolved between the two visits.
There were 152 boys (62.5%) and 91 girls (37.5%). The median age was 4.35 years (25th centile 2.9; 75th centile 7.5). The incidence of atraumatic limp was 180/100 000 during the period studied. The limp was right-sided in 131 patients (54%) and left-sided in 102 (42%). Ten patients (4%) presented with a limp on both sides. Pain was a presenting feature in 193 children (80%), with the site being localised by all but 16 of them. The remaining 50 patients (20%) had no pain (Table II) . The relationship between the site of pain and the final diagnosis is illustrated in Table III .
The median time of onset to presentation was one day (25th centile 0; 75th centile 4). Approximately one-third presented on the day of onset and most (85%) within one week. A small number showed a substantial delay in presentation, but were seen within six months (Table IV) .
A preceding illness was recorded in 40% (Table V) . A further 39 (16%) had a convincing URTI at presentation and 25% had had a previous limp, unrelated to that with which they presented (Table VI) .
The working diagnoses on leaving the AED after the first presentation and assessment are shown in Table VII . Most (77%) of the patients were discharged with no involvement of other specialties. About 75% of these were followed up in the AED and 25% were discharged with no follow-up being arranged. The remaining 23% were referred to a specialty department and equal numbers were followed up as outpatients or were admitted.
Two children initially diagnosed as having an STI/ muscular strain and a possible calcaneal fracture, respectively, developed osteomyelitis. In both, the protocol had not been followed and the initial investigations were incomplete. The FBC and ESR had not been determined. The one child with Langerhans' cell histiocytosis was diagnosed by a consultant radiologist after the patient had left the department. He was followed up earlier than planned. No other significant diagnoses were missed on the first attendance.
On re-examination of the medical notes 18 to 21 months after first presentation, most children (94%) had been dis-1031 THE LIMPING CHILD: EPIDEMIOLOGY, ASSESSMENT AND OUTCOME VOL. 81-B, NO. 6, NOVEMBER 1999 charged; 6% remained under review. The list of differential diagnoses of acute atraumatic limping children is presented in Table VIII . Almost 40% were diagnosed as having 'irritable hip'/transient synovitis. In about 30% no definite diagnosis was made.
Discussion
In this prospective study every 58th child who was seen in the AED had an acute atraumatic limp which was, therefore, a common and significant problem. The main diagnosis was 'irritable hip'/transient synovitis which has a benign outcome. In about 30% of patients no final diagnosis was made but all recovered without intervention, and had no subsequent problems.
The age distribution was approximately the same for both sexes with an increased incidence in the group aged under five years. More boys than girls were affected. This may be a reflection of the male predisposition to injury or other illnesses. 18, 19 Most experienced pain, but this was localised to the hip in less than half. Approximately 10% of patients with positive radiological findings in the hip had no hip pain, indicating that the site of pain is not a reliable indicator of the site of pathology.
Most children presented on the day when symptoms started, but in a significant few there was a notable delay. Some of these had visited their general practitioner. None had previously been seen with the same problem in the AED or other departments of the hospital. In this group Perthes' disease and SCFE were of significance since these children tended to present late, as has been noted in previous studies. 3, 9, 13 Infections of the upper respiratory tract are thought to be particularly important as a predisposing factor in the 'irritable hip'. 3, 5, 7, 8, 10, 15, 20, 21 This has never been proven by an identifiable cause or agent, but our results confirm the need for further studies. 6, 22 Around 25% of patients had a history of a previous limp, mainly due to an 'irritable hip'. One of these was subsequently diagnosed as having Perthes' disease. The incidence of the development of Perthes' disease after 'irritable hip'/transient synovitis varies between 0% and 20% in different studies. 3, 6, 7, 15, 20, 23, 24 In our study it was 2%.
There are some drawbacks to our definitions. Young children find it difficult to remember injury and its temporal relationship to the subsequent development of pain is often unclear. 'No final diagnosis' and STI/muscular strain were often diagnosed. Undoubtedly, many of these were attributable to some form of injury, acute and occult. In our study, we diagnosed two boys, aged 3 and 11 years, respectively, with stress fractures of their second metatarsal bone and no history of trauma. No other fracture or toddler's fracture was diagnosed late, indicating good agreement with our definition.
No patient presented with septic arthritis. This may be due to the excellent uptake (>95%) of Haemophilus influenzae type b vaccine in our area. 25 There were no difficulties in diagnosing Perthes' disease or SCFE using our protocol. The incidence of SCFE may be low because of the age cut-off. In two children the diagnosis of osteomyelitis was delayed and, in retrospect, their management was not in accordance with our guidelines.
The protocol proved to be effective in detecting two other patients with serious conditions, acute lymphoblastic leukaemia and Langerhans' cell histiocytosis, both with significant findings on radiographs of the hip. The latter was diagnosed by routine reporting. This supports the view that radiographs taken in the AED should be reported on by a senior radiologist.
Most patients (94%) were discharged. The remainder were still being followed up by the appropriate specialty service in September 1997. More than 75% of the children presenting with an acute atraumatic limp were managed entirely in the AED, without major invasive investigation or expensive involvement of other specialties.
We believe that the protocol used as described under methods is a cost-effective approach which, when followed correctly, has proved to be safe and accurate.
